Results: Twenty-five (29%) out of 86 patients had delivered by caesarean section, while the remaining 61 (71%) had delivered vaginally. The receiver operator characteristic (ROC) curve for testing the significance of higher hs-CRP values and lower probability of vaginal delivery revealed that higher hs-CRP values were found to be insignificant for predicting the need for caesarean section. No statistically significant correlation between high serum hs-CRP levels and the probability of caesarean delivery has been established p=0.24). The mean maternal serum hs-CRP levels during PROM were found to be similar between vaginal and abdominal deliveries.
Introduction
High sensitive C-reactive protein (hs-CRP) is an acute phase reactant protein that is secreted to the circulation from the liver as a reaction to the onset of inflammation and/or acute tissue injury. Maternal serum hs-CRP measurement was assumed to be a clinical indicator for women with preterm labour or preterm rupture of membranes related to the possible preceding subclinical maternal infection. Watts et al. (1) determined hs-CRP levels serially from 22 weeks' gestation until delivery in healthy pregnant women without antepartum complications; the median hs-CRP values ranged from 0.7-0.9 mg/dL for women who were not in labour and showed no significant change in serum levels of hs-CRP according to the gestational age. Kashanian et al. (2) evaluated the diagnostic value of maternal serum hs-CRP measurement during the first trimester of pregnancy for predicting pre-eclampsia. A systematic review conducted by Rebelo et al. (3) also suggested that women with higher levels of hs-CRP may have an increased risk of developing preeclampsia. Measurement of the first trimester maternal serum hs-CRP levels for the prediction of subsequent preterm delivery was found to be useObjective: High sensitive C-reactive protein (hs-CRP) is a serum marker for acute inflammation and/ or infection. The diagnostic value of serum levels of this protein has been investigated among patients with preterm delivery, premature rupture of the membranes (PROM) and preeclampsia. In this study, the predictive value of hs-CRP for successful labour induction in patients with PROM has been evaluated.
Material and Methods:
Eighty-six term pregnant patients who experienced pre-labour amniotic membrane rupture from 37-41 weeks of gestation were selected for the study. Maternal serum hs-CRP levels were determined upon admission to the delivery unit and low dose intravenous oxytocin infusion was started to induce labour. The mode of delivery and time interval from labour induction to delivery were the primary endpoints of the study.
less (4) . Unexpectedly, Moghaddam et al. (5) found a significant relationship between elevated maternal serum hs-CRP levels in the first 20 weeks of pregnancy and the later occurrence of preterm premature rupture of membranes (PPROM) and preterm birth, with a cut-off level of hs-CRP level >4 mg/L demonstrating statistically significant relationships with PPROM and preterm birth. Although the hs-CRP values seem to be higher than expected for non-pregnant women, hs-CRP values physiologically increased during labour (6) . However, hs-CRP levels increased following both vaginal and caesarean deliveries; the exact interval between the elevation of hs-CRP and the onset of labour at term is not known. A possible association between high hs-CRP levels in maternal serum early in pregnancy have also been described as a marker of preterm delivery, intrauterine infection and PPROM (7) . The relationship between maternal serum hs-CRP levels during admission to the delivery unit and successful labour induction with i.v. oxytocin in patients with pre-labour PROM has not been hugely studied before. In this study, we tried to evaluate the relationship between serum hs-CRP levels of term pregnant women who have experienced pre-labour amniotic membrane rupture and successful labour induction with a low dose oxytocin infusion. Our aim was to determine a cut-off value for hs-CRP levels that predicts the low probability of achieving vaginal delivery.
Material and Methods
This cross-sectional study was conducted at the delivery ward of a tertiary education and research hospital with a delivery rate of approximately 20,000/year between January 2011 and June 2011. This study was approved by the Ethical Committee of the hospital and informed consent was taken from the patients before the study began. During this time period, 572 term pregnant patients who experienced pre-labour amniotic membrane rupture from 37-41 weeks of gestation were evaluated and 86 eligible women were selected for the study. Patients with a Bishop score ≥5, a non-vertex presentation, cephalopelvic disproportion, macrosomia, uterine contractions on non-stress test, active labour with cervical dilatation more than 3 centimetres upon admission, systemic illness, gestational hypertension, gestational diabetes and patients who had not undergone labour for other obstetric indications were excluded from the study. All patients received prophylactic antibiotics (1 g of i.v. cephazoline 12 hours apart) from admission to delivery. Hs-CRP was measured with a high sensitivity immunoturbidimetric assay (Roche Diagnostics, Indianapolis, IN, USA) using an automated clinical chemistry analyser. The hs-CRP assay coefficients of variation were 2.7% at 0.12 mg/L, 3.45% at 0.41 mg/L, and 5.7% at 0.03 mg/L. The assay had a detection limit of 0.03 mg/L and a calibration range of up to 300 mg/L. The normal range reference interval of hs-CRP for adults was accepted as <5 mg/L. Blood samples for the determination of hs-CRP levels of patients were drawn only once immediately upon admission to the ward. Then, low dose intravenous oxytocin infusion, prepared as a 500 mL isotonic fluid including 5 IU oxytocin, was started with different time intervals following the membrane rupture to induce labour. Dose increments were made every 15 minutes starting with 12 mL/hour until satisfactory uterine contractions (3 contractions/10 minutes) were achieved. The progression of labour of the 86 recruited patients was followed until delivery by physicians who were blinded about the study. The primary endpoints of the study were the mode of delivery and time interval from labour induction to vaginal delivery. All statistical analyses were performed using IBM SPSS Statistics Software (19.0, SPSS Inc., Chicago, IL, USA). Data were assessed for normality using the Kolmogorov-Smirnov test. The continuous variables were presented by means± standard deviation (SD) and compared using the independent samples t test. The nonparametric variables and data without normality were tested using the Mann Whitney U test. The comparison of categorical values was accomplished by using Fisher's exact test or the chi-square test. P values <0.05 were considered statistically significant. The Receiver Operating Characteristic (ROC) analysis was used to estimate an optimal threshold score of hs-CRP to predict successful labour progress. The spearman correlation test was used for evaluation of the correlation between variables of which variances were not equally assumed.
Results
The clinical characteristics of the total study group are presented in Table 1 (N=86). The majority of the participants were nullipar (72.1%) and 60.5% of them had a low socioeconomic status. Twenty-five (29%) out of the 86 patients had delivered by caesarean section, while the remaining 61 (71%) delivered vaginally. The caesarean section indications were unsuccessful labour induction (60%), cephalopelvic disproportion (24%) and foetal distress (16%) (N=25). Among all patients, 15 (17%) underwent caesarean section due to unsuccessful labour induction. When the cases were categorised according to the delivery mode, no significant differences were found between the vaginally and abdominally delivered patients regarding the mean levels of age, gestational age at admission, body mass index, hs-CRP, lactate dehydrogenase (LDH), neutrophil count percent, white blood cells count, birth-weight and the time interval between PROM and the induction of labour (p>0.05) ( Table 2 ). The mean cervical length measurement (millimetres) of the vaginally delivered patients at admission was significantly lower than abdominally delivered patients (26±7 versus 32±4 respectively; p=0.01). The mean time intervals between labour induction and delivery (hours) of the vaginally and abdominally delivered patients were 8.2±6.9 and 12±6.7 hours, respectively (p=0.016). The receiver operator characteristic (ROC) curve for testing the significance of higher hs-CRP values and higher probability of caesarean delivery revealed that higher hs-CRP values had at least one insignificant relation with a higher caesarean section rate (Area under curve (AUC):0.57; p=0.22) (Figure 1) . A significant relationship between higher cervical length at admission and lower probability of vaginal delivery was established (AUC=0.71; p=0.001, 95% CI=0.61-0.82) (80% sensitivity and 58% specificity for a cut-off value 27.5 mm) (Figure 2) . The ROC curve analysis of the increasing time interval elapsed from premature membrane rupture to labour induction (hours) and delivery revealed a positive but insignificant relationship with higher abdominal delivery rate (AUC=0.59; p=0.14). When we tested the possible correlation between high serum hs-CRP levels and the probability of caesarean delivery, we could not establish any significant correlation (Spearman rho: -.126; p=0.24).
Discussion
In this study, we evaluated the relationship between serum hs-CRP levels and the mode of delivery among patients with PROM who received labour induction with low dose i.v. oxytocin. Although hs-CRP levels increase during active labour, the clinical value of this acute phase reactant had not been previously studied in detail for patients with membrane rupture preceding uterine contractions. Whether an increased hs-CRP level represents a subclinical intrauterine infection without any microbiological confirmative test that precludes efficient uterine contractions to proceed labour or not has been evaluated. Previous studies demonstrated a relationship between high serum hs-CRP levels and PROM (8) . Before encountering the clinical scene of the preterm labour caused by certain intrauterine infections, hs-CRP levels can be found to be high in the serum earlier during the course of the preterm labour pathophysiology. In two systematic reviews, conducted by Van de Laar et al. (9) and Trochez-Martinez et al. (10) , the predictive value of maternal serum hs-CRP for clinical chorioamnionitis and/or neonatal sepsis in women with PPROM was evaluated. The current data were not sufficient to suggest the use of hs-CRP in women with PPROM. The foetal immune system also has the ability to produce hs-CRP into the amniotic fluid as a response to subclinical intrauterine infection. In a prospective study, amniotic fluid hs-CRP measurements were studied during mid-trimester amniocentesis for genetic indications and levels >0.65 mg/L were found to be related to increased preterm delivery risk (11). Ghezzi et al. (12) evaluated pre-existing intrauterine inflammation by measuring amniotic fluid hs-CRP levels in the first half of gestation as a possible condition that leads to preterm delivery; they found that an amniotic fluid hs-CRP concentration of >110 ng/mL had a sensitivity of 80.8% and a specificity of 69.5% in the prediction of spontaneous preterm delivery at <34 weeks, revealing that subclinical intrauterine/ foetal inflammatory processes early in gestation may be a cause of preterm delivery in the second half of gestation. Oh et al. (13) evaluated the predictive value of intra-amniotic matrix metalloproteinase 9 (MMP-9), interleukin 6 (IL-6) levels and maternal serum hs-CRP for histologic chorioamnionitis and intra-amniotic infection among patients with preterm labour or preterm PROM (21-35 weeks of gestation) who delivered within 72 hours of transabdominal amniocentesis. The amniotic fluid (AF) MMP-9 was found to be a better diagnostic marker than AF IL-6 and maternal serum hs-CRP in predicting intra-amniotic infection. Interestingly, in the same study, the serum hs-CRP levels obtained up to 72 hours before delivery were found to be valuable for the early identification of histologic chorioamnionitis in women without an intra-amniotic infection.
In this study, a significant relationship between higher cervical length at admission and lower probability of vaginal delivery was established for patients with PROM. Greater cervical length of the patients with PROM at admission seemed to preclude successful labour induction with oxytocin. We could not establish any relationship between the serum hs-CRP levels and the mode of delivery. Hs-CRP levels of patients with PROM did not have any predictive value for successful labour induction following the rupture of the membranes. It is possible that subclinical intrauterine infection with high serum hs-CRP levels exerts little effect on the uterine contractility, which precludes any significant change in the mode of the delivery. Before the initiation of uterine contractions following the PROM event, the mechanism that increases the hs-CRP values to the levels that are consistent with active labour might already have been established. The rapid initiation of prophylactic antibiotics to the patients also might have lowered the negative effects of the subclinical intrauterine infection to the uterine contractility. Randomised controlled studies conducted among patients with PROM are needed to evaluate the predictive value of serum hs-CRP and/or other systemic inflammatory markers for successful labour induction. However, the higher serum hs-CRP levels have been detected among postdate (>40 gestational weeks) women whose labour will start with PROM than in women whose labour starts otherwise; the clinical utilisation of this fact is lacking (8) . When a PROM patient is admitted to the delivery unit, it is wise to evaluate a possible subclinical intrauterine infection with confirmative microbiological tests of the amniotic fluid rather than serum hs-CRP levels. Administration of prophylactic antibiotics immediately upon admission to the ward is another realistic option for these patients because the microbiological culture results will probably not be available as quickly. The prediction of successful labour induction among patients with PROM using serum hs-CRP levels does not have promising results for the routine recommendation of this test to all patients with PROM.
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